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represents an aryl group, and n represents 0 or 1. 
The platinum (II) complexes have a strong growth 
inhibiting action on P-388 mouse leukemia cells and 
are used as novel substances having an oncostatic 
activity. 
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SPECIFICATION 
PLATINUM (II) COMPLEX 

TECHNICAL FIELD : 

The present invention .relates to a novel platinum 
(II) complex having antitumor activity. More particularly, 
the present invention relates to a novel antitumor platinum 
(II) complex having a 2-arylalkanoic acid or 3-aryl-2- 
oxoalkanoic acid as a ligand. 

BACKGROUND ART : 

Ever since the discovery of its pronounced antitumor 
activity (see Nature, 222. 385. 1969). cisplatin (cis- 
diamminedichloroplatinum) has been the subject of extensive 
R&D efforts and is now clinically used as an antitumor agent 
in several countries. However, cisplatin has strong side 
effects such as nephrotoxicity, nausea, vomiting and hearing 
loss. Further, both the water and the lipid solubility of 
cisplatin are too low thus rendering its administration 
difficult. Because of these problems, the clinical use 
of cisplatin has been limited. With a view to overcoming 
these difficulties, many researchers have been engaged 
in active efforts to synthesize platinum complexes of a 
second generation that have a stronger antitumor activity 
and yet have less severe side effects than cisplatin. 
The platinum complexes that have proved to be of clinical 
value in clinical tests include cis-diammine ( 1 , 1- 
cyclobutanedicarboxylato) platinum (II). cis-dichloro- 
trans-dihydroxybis(isopropylamine) platinum (IV) and cis- 
diammineglycolatoplatinum (II) (see Gann to Kagakuryoho. 
14(4), 1043, 1987). Studies on carrier ligands are also 
being carried out and alicyclic diamines such as 1.2- 
diaminocyclohexane. 2-(aminomethyl)cyclohexylamine and 
l-(aminomethyl)cyclooctylamine have been combined, leaving 
groups such as pyruvate, arylpyruvato , glycolato. cyclo- 
butanedicarboxylato and substituted phthalato to synthesize 
many platinum complexes (see. for example. Japanese Patent 
Public Disclosure Nos . 171493/1986. 229893/1986. 87692/1986. 
15892/1986 and 59289/1987). 
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PROBLEMS TO BE SOLVED BY THE INVENTION : 

Despite the efforts heretofore made, no platinum 
complexes have been found that have completely satisfactory 
antitumor activity. The principal object, therefore, of 
the present invention is to provide a novel platinum complex 
that has pronounced antitumor activity and yet has less 
severe side effects than cisplatin. 

The present inventors conducted intensive studies in 
order to solve the aforementioned problems of the prior art 
and, as a result, they succeeded in synthesizing a platinum 
(II) complex that has a 2-arylalkanoic acid or 3-aryl-2- 
oxoalkanoic acid as a ligand that works as a leaving group. 
This compound was found to have a strong growth inhibitory 
action on P-388 mouse leukemia cells. The present invention 
has been accomplished on the basis of this finding. 
DISCLOSURE OF THE INVENTION : 

The present invention relates to a novel platinum 
(II) complex that is represented by the general formula (1): 

Ri R2 
\/ 

- Ar 

(1) 




(where AB is a diamine bidentate ligand; R^ and R^ each 
independently represents a hydrogen atom or an alkyl group 
having 1-8 carbon atoms, provided that R^ and R^ are not 
both a hydrogen atom; Ar is an aryl group; and n is 0 or 1) . 

The platinum (II) complex of the present invention 
which is represented by the general formula (1) has the 
diamine bidentate ligand AB as a carrier ligand, and a 
2-arylcarboxylato or 3-aryl-2-oxocarboxylato group as a 

leaving group . 

Illustrative diamine bidentate ligands include 
aliphatic chained diamine compounds such as ethylenediamine , 

1 . 2- diaminopropane , 1 , 3-diaminopropane , 1 , 3-diaminobutane , 

2 . 3- diaminobutane and N , N ' -dimethylethylenediamine , and 
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alicyclic diamine derivatives such as 1 . 2-diaininocyclohexane 
1 , 2-diaminocyclopentane , 1 , 2-diaminocycloheptane .1,2- 
diaminocyclooctane , 2- (aminomethyl ) cyclopenthylamine , 2- 
(aminomethyDcyclohexylamine , 2- (aminomethyl ) cyclooctylamine 
2- (aminomethyl)pyrrolidlne . N-ethyl-2- 

( aminomethyl) pyrrolidine . 2- (aminomethyl ) piper idine , N-(2- 
aminoethyDpyrrolidine and N- (2-aminoethyl)piperidine , 

Bidentate ligands such as 1 , 2-diaminocyclohexane that 
have two asymmetric carbon atoms, one in 1-position and the 
other in 2-position, occur in three isomer forms, trans-£. 
trans-d and cis (meso) forms, and the present invention 
encompasses all platinum (II) complexes that have these 
isomers, taken either individually or in combination, as 
li&ands. 

Illustrative 2-arylcarboxylic acids that can be used 
as leaving groups include: 2-phenylpropionic acid, 2-(p- 
methylphenyDpropionic acid, 2- (m-methylphenyl )propionic 
acid, 2- (p-ethylphenyl)propionic acid. 2-(p- 
isopropylphenyl) propionic acid, 2- (p-propylphenyl)propionic 
acid, 2- (p-isobutylphenyl)propionic acid. 
2- (o,p-dimethylphenyl)propionic acid, 
2- (m,p-dimethylphenyl)propionic acid, 
2- (p-cyclohexylphenyl)propionic acid, 2-(p- 

methoxyphenyDpropionic acid. 2- (m-methoxyphenyl ) propionic 

acid, 2- (p-phenoxyphenyl)propionic acid, 

2- (m, p-dimethoxyphenyl)propionic acid, 

2- (m,p-methylenedioxyphenyl)propionic acid, 2- (p- 

chlorophenyDpropionic acid, 2- (p-f luorophenyDpropionic 

acid, 2- (p-bromophenyl)propionic acid, 

2-(m,p-dichlorophenyl)propionic acid, 

2- (m,p-dif luorophenyDpropionic acid, 2-(m,m- 

difluorophenyl) propionic acid, 2- (p-nitrophenyl) propionic 

acid. 2- (m-fluoro-p-isobutylphenyl) propionic acid, 

2-{ (m-fluoro-p-phenyl)phenyl}propionic acid, 

2- (p-dimethylaminophenyl)propionic acid, 2-(p- 

acetylaminophenyl) propionic acid, 2-{p-bis(2"-chloroethyl)- 

aminophenyl}propionic acid, 2- (a-naphthyl)propionic acid, 

2- (j8-naphthyl) propionic acid, ( + ) -2- ( 6 ' -methoxy-fi- 
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naphthyl) propionic acid, 2-phenylbutanoic acid, 
2- (p-methylphenyl)butanoic acid, 2- (p-ethylphenyl ) butanoic 
acid, 2- (p-isobutylphenyl) butanoic acid, 2-(m- 
methylphenyl ) butanoic acid , 2- (p-methoxyphenyl ) butanoic 
acid, 2- (m-methoxyphenyl) butanoic acid, 2-(p- 
f luorophenyl ) butanoic acid , 2- (m , p-dimethoxyphenyl ) butanoic 
acid, 2-ph€nyl-3-methylbutanoic acid, 2-phenyl-2- 
methylpropionic acid, 2-phenylpentanoic acid, 
2-phenylhexanoic acid, 2-phenylheptanoic acid, 
2-phenyloctanoic acid, 2-phenyl-4-methylpentanoic acid, 
2-phenyl-3-iiiethylpentanoic acid , 2-phenyl-2-methylbutanoic 
acid, 2-phenyl-2-butylhexanoic acid, 2-phenyl-3- 
hexyloctanoic acid, 2-phenyldecanoic acid and 2-phenyl-3- 
octyldecanoic acid. Some of these 2-arylcarboxylic acids 
such as ( + ) -2- (6 ' -me thoxy-J3-naphthyl) propionic acid and 

2- (p-isobutylphenyl) propionic acid are bulk compounds for 
the production of medicines and are readily available as 
commercial products. Other 2-arylcarboxylic acids having* 
various substituents can easily be synthesized by known 
procedures (see, for example, Japanese Patent Publication 
Nos. 35068/1978, 35069/1978 and 2934/1983, Japanese Patent 
Public Disclosure Nos. 7642/1978, 22613/1980. 99445/1981, 
93933/1982. 179147/1985, and Keller, Phase-Transfer 
Reactions, Fluka-Compendium, Volume 2, pp. 729 - 732). 

The 2-arylcarboxylic acids listed above may have 
an asymmetic carbon atom in 2-pbsition. For example, 
they may be an S form which has an asymmetric carbon atom 
in 2-position as in the case of ( + ) -2- ( 6 ' -methoxy-jS- 
naphthyl) propionic acid, or they may be a RS form in which 
the carbon atom in 2-position is not asymmetric as in the 
case of 2-(6 ' -methoxy-jS-naphthyDpropionic acid. In the 
present invention, any of S , R and RS forms may be used as 
a leaving group. 

Illustrative 3-aryl-2-oxoalkanoic acids that can be 
used as ligands include: 3-phenyl-2-oxobutanoic acid, 

3- (p-methylphenyl) -2-oxobutanoic acid, 3- (p-ethylphenyl) - 
2-oxobutanoic acid, 3- (p-isopropylphenyl) -2-oxobutanoic 
acid, 3- (p-isobutylphenyl) -2-oxobutanoic acid, 3-(o,p- 
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dlmethylphenyl ) -2-oxobutanoic acid , 3- (m » p-dimethylphenyl ) - 
2-oxobutanoic acid. 3- (p-cyclohexylphenyl ) -2-oxobutanoic 
acid, 3- (p-methoxyphenyl) -2-oxobutanoic acid, 3-(m,p- 
dimethoxyphenyl) -2-oxobutanoic acid. 3- (p-chlorophenyl) -2- 
oxobutanoic acid, 3- (p-fluorophenyl) -2-oxobutanoic acid. 3- 
(p-bromophenyl) -2-oxobutanoic acid. 3- (m . p-dichlorophenyl ) - 
2-oxobutanoic acid, 3- (m.p-difluorophenyl) -2-oxobutanoic 
acid. 3- (m,m-difluorophenyl) -2-oxobutanoic acid. 3-(p- 
nitrophenyl) -2-oxobutanoic acid, 3- (p-dimethylarainophenyl ) - 

2- oxobutanoic acid. 3- (p-acetylaminophenyl) -2-oxobutanoic 
acid. 3- (ra-methylphenyl) -2-oxobutanoic acid, 3-(ni- 
methoxyphenyl) -2-oxobutanoic acid, 3- (p-propylphenyl ) -2- 
oxobutanoic acid. 3- (m . p-methylenedioxyphenyl ) -2-oxobutanoic 
acid, 3- (p-phenoxyphenyl) -2-oxobutanoic acid, 3-phenyl-2- 
oxopentanoic acid. 3- (p-raethylphenyl ) -2-oxopentanoic acid. 

3- (p-ethylphenyl) -2-oxopentanoic acid, 3- (p-isobutylphenyl) - 

2- oxopentanoic acid, 3- (p-chlorophenyl) -2-oxopentanoic acid. 

3- (p-fluorophenyl) -2-oxopentanoic acid. 3- (p-bromophenyl) -2- 
oxopentanoic acid. 3-phenyl-3-methyl-2-oxobutanoic acid, . 
3-phenyl-2-oxohexanoic acid, 3-phenyl-2-oxoheptanoic acid. 
3-phenyl-2-oxooctanoic acid, 3-phenyl-2-oxononanoic acid, 
3-phenyl-4-methyl-2-oxopentanoic acid, 3-phenyl-5-methyl-2- 
oxohexanoic acid, 3-phenyl-4-methyl-2-oxohexanoic acid, 
3-phenyl-3-methyl-2-oxopentanoic acid . 3-phenyl-3-ethyl-2- 
oxopentanoic acid. 3-phenyl-3-pentyl-2-oxooctanoic acid.- 
3-phenyl-3-methyl-2-oxononanoic acid, 3-phenyl-3-butyl-2- 
oxoheptanoic acid. 3-phenyl-3-hexyl-2-oxononanoic acid. 
3-phenyl-2-oxoundecanoic acid and 3-phenyl-3-octylundecanoic 
acid. Other exemplary leaving groups are 3-(p- 
carboxyphenyl) -2-oxobutanoic acid and 3- (p-carboxyphenyl ) - 
3-methyl-2-oxobutanoic acid that have a carboxyl group on 
the phenyl ring, as well as 3-aryl-2-oxoalkanoic acids that 
have these carboxyl groups converted to a sodium salt, a 
potassium salt or a quaternary ammonium salt. 

The 3-aryl-2-oxoalkanoic acids described above can be 
easily synthesized by known procedures (see, for example, 
Japanese Patent Publication Nos. 35068/1978 and 35069/1978, 
and Japanese Patent Public Disclosure Nos. 149970/1978 and 
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99445/1981) , 

The platinum coordination compounds of the present 
invention which are represented by the general formula (1) 
may be produced by the method described below. Namely, they 
can be produced by reacting a platinum dihydroxo complex of 
the formula (2) : 




(2) 



(where AB has the same meaning as defined above) with a 

2-arylalkanoic acid or 3-aryl-2-oxoalkanoic acid of the 
general formula (3): 

Ri /0\ 0 



i («) « 



Ar - C - COH (3) 

1 

(where and R^ each independently represents a hydrogen 
atom or an alkyl group having 1-8 carbon atoms, provided 
that Ri and R^ are not both a hydrogen atom; Ar is an aryl 
group; and n is 0 or 1), 

The platinum (II) complex of the present invention 
which is represented by the general formula (1) can also be 
produced by reacting a platinum dinitrato complex of the 
general formula (4) : 




(4) 



(where AB has the same meaning as defined above) with the 
2-arylalkanoic acid or 3-aryl-2-oxoalkanoic acid of the 
general formula (3) in the presence of a base. If desired, 
the 2-arylalkanoic acid or 3-aryl-2-oxoalkanoic acid may be 
preliminarily reacted with the base to form a metal salt of 
carboxylic acid represented by the general formula (3'): 

Ri /O 



Ri /Ov 0 

i (!) « 



Ar - C - C COM (3' ) 

I 

R2 




• 1 • « 
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(where Ar . and R^ have the same meanings as defined 
above; and M is an alkali metal), which is subsequently 
reacted with the dinitratoplatinum complex (4) to produce 
the compound of the present invention which is represented 
by the general formula (1). 

The reactions described above may be performed in 
a suitable solvent. A preferred solvent is water but. if 
desired, the reactions may be performed in a mixed solvent 
system consisting of water and a solvent such as alcohol, 
acetone, acetonitrile or tetrahydrof uran that mix thoroughly 
uniformly with water. The reaction temperature may be low 
but it may be increased to higher levels, provided the 
product complex will not decompose. The reaction time can 
be shortened by performing the reaction at suitably elevated 
temperatures in the range of from about 30 to 60 "C. 

Among the compounds (1) of the present invention that 
are produced by the procedures described above is included. a 
complex that has two leaving arylpyruvato groups each having 
a carboxyl group on the phenyl ring and which is represented 

by the general formula (1'): 

0 /0\ R^ R2 

{!') 





ii ( II ) / 

0^0^ R^ 




C 



R2 

n 



where AB. R^ . R^ and n have the same meanings as defined 
above. This complex may be reacted either with an alkali 
metal hydroxide such as sodium hydroxide or potassium 
hydroxide or with an amine to produce a water-soluble 
platinum (II) complex that has an alkali metal salt or 
quaternary ammonium salt of carboxylic acid on each phenyl 
ring and which is represented by the general formula (1"): 
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0 /-O^ Ri R2 

II ( II ) \ / /— v-coox 

Pt (1") 

y \ 

B OC /C\ C 




II 11 ^ / \ \^17^ coox 



n 

where AB, , R^ and n have the same meanings as defined 
above. This platinum (II) complex represented by the 
general formula (1") is also included within the scope of 
the compounds of the present invention. The reaction for 
producing this compound is preferably carried out in a 
suitable solvent. For rapid progress of the reaction, it 
is particularly preferred to use as a solvent an aqueous 
solution or a mixed solvent system compositing of water 
and an organic solvent that thoroughly mixes with water. 
Amines that may be used as solvents are not limited to any 
particular types and both aliphatic and aromatic amines may 
be used irrespective of whether they are primary, secondary 
or tertiary. 

The processes described above can be practiced in a 
very simple manner and the platinum (II) complexes of the 
present invention can be readily produced by these processes 
not only in high yields but also with such a high purity 
that the product complexes need no further refinement. 

The platinum (II) complexes of the present invention 
may be immediately used as substances having antitumor 
activity after they are produced in various solvents. If 
necessary, they may be isolated from the solvents before use 

When the starting platinum complex (2) or (4) is 
to be reacted with the carboxylic acid derivative (3) , 
the latter is preferably used in amounts ranging from 2 
to 3 moles per mole of the complex (2) or (4). When the 
dinitratoplatinum complex (4) is to be reacted with the 
carboxylic acid derivative (3) or (3'), the latter is 
preferably used in an amounts ranging from 2 to 3 moles per 
mole of the complex (4) . The reaction between the complex 
(4) and the 2-arylalkanoic acid or 3-aryl-2-oxoalkanoic acid 
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(3) must be performed in the presence of a base. Useful 
bases Include inorganic bases such as sodium hydroxide, 
potassium hydroxide, lithium hydroxide, sodium carbonate and 
potassium carbonate, as well as alkali metal alkoxldes such 
as sodium methoxide, sodium ethoxide and potassium methoxide. 
The bases are preferably used in amounts ranging from 1 to 
2 moles per mole of the 2-arylalkanoic acid or 3-aryl-2- 

oxoalkanolc acid (3) . 

The starting platinum complexes (2) and (4) may 
be prepared by known procedures such as those described 
in Japanese Patent Public Disclosure No. 31648/1978 and 
Japanese Patent Publication No. 500849/1981. 

Typical examples of the platinum complex compounds of 
the present invention are listed in Table 1. 



Table 1 

Novel Platinum (II) Complexes 




O ^On 



\ / 
C - Ar 

n 



(1) 



OC /-Cx C - Ar 



"CO 

n 



R2 



Com- 
pound 
No. 



Example 

Compound name No_: 



1 bis{ (+)-2-(6 ' -methoxy-j8-naphthyl)propionato}- 1. 3 
( trans-ii-1 , 2-diaminocyclohexane) platinum (II) 

2 bls{ (+)-2-(6 • -methoxy-j8-naphthyl)propionato}- 4 
( trans-d , S.-{1. 2-dlaminocyclohexane ) plat inum 

(II) 

3 bis{ (+)-2-(6 ' -methoxy-j8-naphthyl)propionato}- 5 
(ethylendiamine) platinum (II) 



4 bis(2-phenylpropionato) ( trans-fi-1 , 2- 
diaminocyclohexane) platinum (II) 

5 bis{2-(p-isobutylphenyl)propionato} (trans- 
SL-l , 2-diaminocyclohexane) platinum (II) 



2, 7 
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Table 1 (cont'd) 

Com- 
pound Example 
No . Compound name No . 

6 bis{2- (p-propylphenyl)propionato} ( trans-fi- 8 
1 , 2-diaminocyclohexane)platinum (II) 

7 bis{2- (p-isobutylphenyl)propionato} (1,2- 9 
diamlnocyclohexane ) platinum ( II ) 

• 

8 bis {2- (p-f luorophenyDpropionato} ( trans -S- 10 
1 , 2-diamlnocyclohexane ) platinum (II) 

9 bis{2- (m-methylphenyl)propionato} (trans-£- 11 
1 , 2-diaminocyclohexane) platinum (II) 

10 bis (2"phenylbutyrato) ( trans-fi-1 , 2- 12 
diamlnocyclohexane) platinum (II) 

11 bis (j3-metliylphenylpyruvato) ( trans-5-1 , 2- 13, 15, 
diaminocyclohexane ) platinum ( II ) IB 

12 bis{j8-methyl(p-f luorophenylpyruvato) } (trans- 14 
Sl~l , 2-diaminocyclohexane) platinum (II) 

13 bis{J3-methyl(p-cyclohexylphenylpyruvato) }- 17 
( trans-A-1 , 2-diaminocyclohexane ) platinum 

(II) 

14 bls{5-methyl(p-isobutylphenylpyruvato) } (trans- 18 
Sl-1 , 2-diaminocyclohexane) platinum ( II) 

15 bis{jB-methylphenylpyruvato) (trans-d, ji-1,2- 19 
diaminocyclohexane ) platinum ( II ) 

16 bis{j8-methyl(p-isobutylphenylpyruvato) } (trans- 20 
d , SL-1 . 2-diaminocyclohexane ) plat inum ( II ) 

17 bis(j8-methylphenylpyruvato)ethylenediamine 21 
platinum (II) 

18 bis {j8-methyl (p-f luorophenylpyruvato) } ethylene- 22 
diamine platinum (II) 

19 bis{j3-methyl(p-isobutylphenylpyruvato) }- 23 
ethylenediamine platinum (II) 

20 bis{jB-methyl(p-methylphenylpyruvato) } (trans- 24 
SL-1 , 2-diaminocyclohexane) platinum (ID 

21 bis{jB-methyl(p-methoxyphenylpyruvato) } (trans- . 25 
jl-1 , 2-diaminocyclohexane) platinum (II) 

22 bis{j3-methyl(p-propylphenylpyruvato) } (trans- 26 
SL-1 , 2-diaminocyclohexane) platinum ( II ) 




Com- 
pound 
No, 



EP 0 386 243 A1 

-11- 

Table 1 (cont'd) 

Example 

Compound name - 



23 bis{j3-methyl(p-phenoxyphenylpyruvato) } (trans- 27 

. 2-diaminocyclohexane ) plat inum ( II ) 

24 bis{j3-methyl(m-methylphenylpyruvato) } (trans- 28 
ji-1 , 2-diaminocyclohexane) platinum (II) 

25 bis(J5-ethylphenylpyruvato) (trans-il-1 .2- 29 
diaminocyclohexane) platinum (II) 

26 bis (J3-isobutylphenylpyruvato) ( trans-ii-1 . 2- 30 
diaminocyclohexane) platinum (II) 

27 bis(J5-hexylphenylpyruvato) (trans-ii-1 , 2- 31 
diaminocyclohexane) platinum (II) 

28 bis (j8 ,j3-dimethylphenylpyruvato) (trans-£-l . 2- 32 
diaminocyclohexane) platinum (II) 

29 bis { J3 -methyl (p-carboxyphenylpyruvato) } (trans- 33 
ji-1 , 2-diaminocyclohexane) platinum (II) 

30 bis{j3-methyl (p-carboxyphenylpyruvato) } (trans- 34 
d , fi-1 , 2-diaminocyclohexane ) platinum ( II) 

31 bis{j8,J3-dimethyl(p-carboxyphenylpyruvato) }- ^ 35 
(trans-fi-1 , 2-diaminocyclohexane)platinum (II) 

32 bis{J3-methyl (p-carboxyphenylpyruvato) } (trans- 36 
A-l . 2-diaminocyclohexane) platinum (II) 

disodium salt 

33 bis {e-methyl (p-carboxyphenylpyruvato) } (trans- 37 
(J ^ ^ 2-diaminocyclohexane ) platinum ( II ) 

bis (dime thylammonium) salt 

The platinum (TI) complexes of the present invention 
have a growth suppressing activity on mouse leukemia 
tumor cells P-338. For example, bis { ( + ) -2- ( 6 ' -methoxy-B- 
naphthyl ) propionato} ( trans-fi-1 . 2-diaminocyclohexane ) platinum 

5 (Compound No. 1) which is one of the platinum (II) complexes 
of the present invention is capable of 50% suppression of 
the growth of mouse tumor cells P-388 at a concentration of 
0.011 Mg/ml. Some of the platinum (II) complexes of the 
present invention have a stronger antitumor activity than 
10 cisplatin and hence are anticipated to prove useful as an 
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alternative to cisplatin which is one of the substances 
known today to have pronounced antitumor activity. 

The platinum (II) complexes of the present 
invention have low levels of toxicity. For example, 
bis{j3-methyl (p-isobutylphenylpyruvato) } ( trans-A-l , 2- 
dlaminocyclohexane) platinum (Compound No. 14) did not 
cause any appreciable increase in either S-GPT (serum 
transaminase) or BUN (blood urea nitrogen) , thus showing- 
that said compound was considerably low in both hepato- 
toxicity and nephrotoxicity. 
MODES FOR CARRYING OUT THE INVENTION : 

The following working examples and pharmacological 
test example are given to further illustrate the present 
invention. The melting points of the novel platinum (II) 
complexes prepared in the working examples and the data of 
elemental analyses conducted on these complexes are shown in 
Table 2. The data of NMR and IR spectral analyses conducted 
on the same complexes are shown in Table 3. 
Example 1 




An aqueous solution of silver nitrate (340 mg, 
1,0 imnol) was added to dichloro( trans-A-l . 2- 
diaminocyclohexane) platinum (II) (380 mg, 2.0 mmol) and the 
mixture was stirred in the absence of light at 60 *C for 3 
hours. The silver chloride precipitate was filtered off and 
an aqueous solution of 1% potassium chloride was added to 
the filtrate, with the precipitating silver chloride being 





• « • • • 



> I 
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15 



20 



25 



filtered off. The filtrate in aqueous solution containing 
dinltrato(trans-A-l,2-diaininocyclohexane) platinum (II) was 

concentrated under vacuum. Upon addition of ethanol to 
the concentrate, the white solid precipitate of dinitrato- 
platinum (II) complex was isolated by filtration. The 
isolated complex (215 mg, 0.50 mmol) was dissolved in 30 ml 
of water and the solution was passed through a column packed 
with a 0H~ form ion-exchange resin (Amberlite IRA-400 of 
Cl-form that was converted to 0H~ form by means of 3 N 
aqueous solution hydroxide at 50 - 60 *C), to thereby 
obtain an aqueous solution of dihydroxo ( trans-A-1 . 2- 
diaminocyclohexane) platinum (II) complex (ca. 150 ml). 
To this aqueous solution, ( + ) -2- ( 6 ' -methoxy-^- 
naphthyl) propionic acid (253 mg, 1.10 mmol) was added and 
the mixture was stirred at room temperature for 3 hours. 
After completion of the reaction, the precipitating 
bis{( + )-2-(6' -methoxy-j8-naphthyl)propionato} (trans-il-1 . 2- 
diamlnocyclohexane) platinum (II) (Compound No. 1) was 
isolated by filtration, washed with water and dried under 
vacuvim. The yield of Compound No. 1 was 52% on the basis 
of dinitratoplatinum (II) complex. 
Example 2 

0 
11 





NH2 



2 p--^Bu-C6H4CHC0H 

1 

CHa 

OCH3 

III i 
OCCH-C6H4- Bu-p 



Pt 




'NH. 



OCCH-C6H4- Bu-p 
III 

OCH3 



As in Example 1, dinitrato(trans-fi-l, 2- 
diaminocyclohexane) platinum (II) (215 mg, 0.50 mmol) 
was converted to dihydroxo ( trans-fi-1 , 2- 

diaminocyclohexane) platinum (II). To an aqueous solution 
of this compound (150 ml), 2- (p-isobutylphenyl)propionic 
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acid (246 mg, 1.25 mmol) was added and the mixture 
was stirred at room temperature for 6 hours. After 
completion of the reaction, the precipitating 
bis{2- (p-isobutylphenyl)propionato} {trans-ii-1 . 2- 
diaminocyclohexane) platinum (II) (Compound No. 5) was 
isolated by filtration, washed with water and dried under 
vacuum. The yield of Compound No. 5 was 69% on the basis 
of the dinitratoplatinum (II) complex. 
Example 3 




MeO 




OCH3 
III 

NH2 OCCH 
Pt 

^\ / \ 

'NH2 OCCH 

111 

OCH3 



OMe 




OMe 



10 



15 



20 



Dinitrato ( trans-5-1 , 2-diaminocyclohexane ) platinum 
(II) (200 mg, 0.46 mmol) was dissolved in water (30 ml). 
To the resulting solution, an aqueous solution of (+)-2-(6'- 
methoxy-j8-naphthyl) propionic acid (230 mg, 1.00 mmol) and an 
aqueous solution of 1 N sodium hydroxide (1.0 ml) were added 
and the mixture was stirred at room temperature for 6 hours. 
After completion of the reaction, the precipitating 
bis{( + )-2-(6* -methoxy-j8-naphthyl)propionato} ( trans- ji-1 . 2- 
diaminocyclohexane) platinum (II) (Compound No. 1) was 
isolated by filtration, washed with water and dried under 
vacuum. The yield of Compound No, 1 was 56% on the basis 
of the dinitratoplatinum (II) complex. 
Example 4 




MeO 
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OMe 



OMe 



An aqueous solution of dinltrato ( trans-d , A-1 , 2- 
diaminocyclohexane) platinum (II) (24 mg, 0.055 mmol) was 
prepared from dichloro ( 1 . 2-diaminocyclohexane ) platinum (II) 
To this aqueous solution, a sodium salt of (+)-2-(6'- 
methoxy-e-naphthyl) propionic acid (30 mg. 0.12 mmol) was 
added and the mixture was stirred at room temperature for 4 
hours. After completion of the reaction, the precipitating 
bis{ (+) -2- (6 ' -methoxy-j8-naphthyl) propionate} ( trans-d, £-1 . 2- 
dlaminocyclohexane) platinum (II) (Compound No. 2) was 
isolated by filtration » washed with water and dried under 
vacuum. The yield of Compound No. 2 was 40% on the basis 
of the dinitratoplatinum (II) complex. 
Example 5 

NH2 NO3 
\ 

Pt +2 
NHz NO3 i^eO 





OMe 



OMe 



As in Example 1, an aqueous solution of 
dinitrato(ethylenediamine) platinum (II) (200 mg. 0.53 mmol) 
was prepared from dichloro ( ethylenediamine ) platinum complex 
To this aqueous solution, a sodium salt of (+)-2-(6'- 
methoxy-iS-nathphyl) propionic acid (266 mg. 1.05 mmol) was 
added and the mixture was stirred at room temperature 
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for 6 hours. After completion of the reaction, 
the precipitating bis{ ( + ) -2- (6 ' -methoxy-J5- 
naphthyl ) propionate } ( ethylenediamine ) plat inuiu ( II ) 
(Compound No. 3) was isolated by filtration, washed with 
water and dried under vacuum. The yield of Compound No. 3 
was 41% on the basis of the dinitratoplatinum (II) complex. 



Examp 1 e 6 





Pt 



NO 



NO: 



0 

II 

CsHs-CHCONa 
I 

CH3 



OCH3 
III 

O^NHa , OCCH-CsHs 

^ \ / 
Pt 
\ ^ \ 
'NH2 OCCH-CsHs 



OCH3 

A sodium salt of 2-phenylpropionic acid (159 mg, 
0.92 mmol) was added to an aqueous solution of 
dinitrato( trans-A-l , 2-diaminocyclohexane ) platinum (II) 
(200 mg, 0.46 mmol) and the mixture was stirred at room 
temperature for 6 hours. After completion of the reaction, 
the precipitating bis ( 2-phenylpropionato) ( trans-fi-1 , 2- 
diamxnocyclohexane) platinum (II) (Compound No. 4) was 
isolated by filtration, washed with water and dried under 
vacuum. The yield of Compound No. 4 was 73% on the basis 
of the dinitratoplatinum (II) complex. 



Example 7 
NH2 




0 

i " 
+ 2 p-^Bu-C6H4-CHC0Na 

CH3 
OCH3 

III i 
NH2 OCCH-C6H4- Bu-p 

Pt 

NH2 OCCH-C6H4- Bu-p 

III 

OCH3 
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A sodium salt of 2- (p-isobutylphenyl)propionic acid 
(117 mg, 0.51 mmol) was added to an aqueous solution of 
dinitrato(trans-A-1.2-dianiinocyclohexane) platinum (II) (100 
mg. 0.23 mmol) and the resulting mixture was stirred at room 
temperature for 6 hours. After completion of the reaction, 
the precipitating bis{2- (p-isobutylphenyl)propionato} ( trans- 
jl-1.2-diaminocyclohexane)platinum (II) (Compound No. 5) was 
isolated by filtration, washed with water and dried under 
vacuum. The yield of Compound No. 5 was 96% on the basis of 
the dinitratoplatlnum (II) complex. 



Examp 1 e 8 
NHz 




2 p-^Pr-C6H4-CHC0Na 

I 

CH3 



0 
II 




OCH3 

ill 

NH2 OCCH-C6H4- Pr-p 

\ / 
Pt 

/ \ n 
NH2 OCCH-C6H4- Pr-p 

111 

OCH3 

A sodium salt of 2- (p-propylphenyl )propionlc acid 
(198 mg. 0.92 mmol) was added to an aqueous solution of 
dinitrato(trans-fi-l,2-dlaminocyclohexane)platinum (II) (200 
mg, 0.46 mmol) and the resulting mixture was stirred at room 
temperature for 6 hours. After completion of the reaction, 
the precipitating bis{2- (p-propylphenyl)propionato} ( trans-fi- 
1,2-diaminocyclohexane) platinum (II) (Compound No. 6) was 
isolated by filtration, washed with water and dried under 
vacuum. The yield of Compound No. 6 was 65% on the basis of 
the dinitratoplatlnum (II) complex. 



Example 9 
NH2 



NO 3 

Pt 

/ \ 
NH2 NO3 



O 

i " 
2 p--^Bu-C6H4-CHC0Na 

I 

CH3 



— » 
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OCH3 

111 i 
NH2 V OCCH-C6H4- Bu-p 

Pt 

\ i 

NH2 OCCH-C6H4- Bu-p 

III 

OCH3 

A sodiiim salt of 2- (p-isobutylphenyl ) propionic acid 
(74 mg, 0.32 mmol) was added to an aqueous solution of 
dinitrato(l , 2-diaininocyclohexane) platinum (II) (50 mg. 
0.115 inmol) and the resulting mixture was stirred at room 
temperature for 5 hours. After completion of the reaction, 
the precipitating bis{2- (p-isobutylphenyl)propionato} (1 , 2- 
diaminocyclohexane) platinum (II) (Compound No. 7) was 
isolated by filtration, washed with water and dried under 
vacuum. The yield of Compound No. 7 was 87% on the basis 
of the dinitratoplatinum (11) complex. 
Example 10 

.NHa^ NO3 0 




U, Pt +2 p-F-C6H4-CHC0Na 

"NH? no 3 CH3 



0CH3 

III 

NHa^ OCCH-C6H4-F-P 
Pt 

% ^ ^ 

NH2 OCCH-C6H4-F-P 

III 

OCH3 

A sodium salt of 2- (p-f luorophenyDpropionic acid 
(176 mg, 0.93 mmol) was added to an aqueous solution of 
dinitrato(trans-A-l, 2-diaminocyclohexane)platinum (II) (200 
mg, 0.46 mmol) and the resulting mixture was stirred at room 
temperature for 12 hours. After completion of the reaction, 
the precipitating bis{2-(p-f luorophenyDpropionato) } (trans- 
£-l,2-diaminocyclohexane) platinum (II) (Compound No. 8) was 
isolated by filtration, washed with water and dried under 
vacuum. The yield of Compound No. 8 was 66% on the basis of 
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the dlnltratoplatinum 
Examp 1 e 11 

NHa , NO3 

\ / 
Pt 

NH2 NO3 



(II) complex. 




0 
II 

2 m-Me-CeHA-CHCONa 

i 

CH3 





OCH3 
III 

NH2 0CCH-C6H4-Me-m 

\ / 
Pt 

/ \ 



'NH2 



0CCH-C6H4-Me-m 
111 

OCH3 



A sodium salt of 2- (m-methylphenyl) propionic acid. 
(172 mg, 0.92 mmol) was added to an aqueous solution (30 ml) 
of dinitrato(trans-A-l , 2-diaminocyclohexane)platinum (II) 
(200 mg, 0.46 mmol) and the resulting mixture was stirred 
at room temperature for 12 hours. After completion 
of the reaction, the precipitating bis{2-(m- 
methylphenyDpropionato} ( trans-ii-1 , 2- 

diaminocyclohexane) platinum (II) (Compound No. 9) was 
Isolated by filtration, washed with water and dried under 
vacuum. The yield of Compound No. 9 was 71% on the basis 
of the dinitratoplatinum (II) complex. 
Example 12 



H2 

N NO3 



Pt 



/ \ 



N 
H2 



NO3 



O 

II 

2 CeHs-CHCONa 

I 

C2HS 



OC2HS 
Ha III 
N OCCH-CeHs 

\ / 
Pt 




/ \ 



N 
H2 



OCCH-CgHs 
III 

OC2H5 
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A sodium salt of 2-phenylbutanoic acid (400 mg , 
2.15 mmol) was added to an aqueous solution (60 ml) of 
dinitrato( trans-5-1 , 2-diaminocyclohexane) platinum (II) 
(433 mg, 1.00 mmol) and the resulting mixture was stirred 
at room temperature for 12 hours. After completion of the 
reaction, the precipitating bis (2-phenylbutylato) (trans-ii- 
1 , 2-diaminocyclohexane) platinum (II) (Compound No. 10) was 
isolated by filtration, washed with water and dried under 
vacuum. The yield of Compound No. 10 was 47,6% on the basi; 
of the dinitratoplatinum (II) complex. 
Example 13 

NH2 OH 00 

\ y 1111 

^ ^ Pt +2 PhCHCCOH > 



'NHa OH CHs 




OOCH3 
II III 

NH2 CCCH-Ph 

Pt 

y \ 

' NH2 CCCH-Ph 

II ill 
OOCH3 

Dinitrato(trans-fi-l , 2-diamlnocyclohexane) platinum 
(II) (215 mg, 0.50 mmol) was converted to dihydroxo(trans- 
A-1, 2-diaminocyclohexane) platinum (II). To an aqueous 
solution (150 ml) of this compound, 3-phenyl-2-oxobutanoic 
acid (225 mg. 1.26 mmol) was added and the resulting 
mixture was stirred at room temperature for 3 hours. 
After completion of the reaction, the precipitating 
bis ( J3-methylphenylpyruvato) ( trans-il-l , 2- 
diaminocyclohexane) platinum (II) (Compound No. 11) was 
isolated by filtration, washed with water and dried under 
vacuum. The yield of Compound No. 11 was 61% on the basis 
of the dinitratoplatinum (II) complex. 
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Example 14 




00 
II II 

P-F-CsHaCHCCOH 



CH3 



NH 




OOCH3 

Hill 
OCCCH-C6H4 



-F-p 



Pt 



OCCCH-C6H4 

II ill 

00CH3 



-F-p 



Dini trato ( trans-£-l , 2-diaminocyclohexane ) platinum 
(II) (215 mg, 0.50 mmol) was converted to dihydroxo ( trans- 
fi-1, 2-diaminocyclohexane) platinum (II). To an aqueous 
solution (150 ml) of this compound, 3-(p-f luorophenyl) -2- 
oxobutanoic acid (246 mg. 1.25 mmol) was added and the 
resulting mixture was stirred at room temperature for 6 
hours. After completion of the reaction, the precipitating 
bis{j8-methyl(p-fluorophenylpyruvato) } ( trans-fi-1 , 2- 
diaminocyclohexane) platinum (II) (Compound No. 12) was 
isolated by filtration, washed with water and dried under 
vacuum. The yield of Compound No. 12 was 69% on the basis 
of the dinitratoplatinum (II) complex. 
Example 15 



NH2 NO3 

a > 

' NH2 i'<'-'3 



>J0 



00 

II II 

PhCHCCOH 
I 

CH3 



OOCH3 
II III 

NH2 OCCC-Ph 
Pt 



' NH 



OCCCH-Ph 

mil 
00CH3 



Dinitrato(trans-A-1.2-diaminocyclohexane)platinum 
(II) (100 mg. 0.23 mmol) was dissolved in water (30 ml). To 
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the resulting aqueous solution, an aqueous solution (20 ml) 
of 3-phenyl-2-oxobutanoic acid (93,0 rag, 0-52 mmol) and an 
aqueous solution (0.6 ml) of 1 N sodium hydroxide were added 
and the resulting mixture was stirred at room temperature 
for 6 hours. After completion of the reaction, the 
precipitating bis ( j3-methylphenylpyruvato) ( trans-jl-1 . 2- 
diaminocyclohexane) platinum (II) (Compound No. 11) was 
isolated by filtration, washed with water and dried under 
vacuum. The yield of Compound No. 11 was 48% on the basis 
of the dinitratoplatinum (II) . 



Example 16 




00 



NH2 



NO 



PhCHCCNa 
I 

CHa 



15 



20 




OOCH3 
II 11 1 

NH2 OCCCH-Ph 

Pt 

'NH2 OCCCH-Ph 

II III 
OOCH3 

A sodium salt of 3-phenyl-2-oxobutanolc acid 
(93.0 mg, 0.52 mmol) was added to an aqueous solution of 
dinltrato ( trans-fi-1 , 2-diaminocyclohexane ) platinum ( II ) 
(100 mg, 0.23 mmol) and the resulting mixture was stirred at 
room temperature for 6 hours. After completion of the reac- 
tion, the precipitating bis(j3-methylphenylpyruvato) ( trans-ii- 
1 , 2-diaminocyclohexane) platinum (II) (Compound No. 11) was 
isolated by filtration, washed with water and dried under 
vacuum. The yield of Compound No. 11 was 69% on the basis 
of the dinitratoplatinum (II). 
Example IT 

00 

III! . 

+ 2 p-c-Hex-C6H4-CHCC0Na ^ 




NHi NO3 
Pt 



NO 



I 

CH: 



EP 0 386 243 A1 




-23- 

OOCH3 
11 III 

NH2 OCCCH-CsHA-c-Hex-p 

X / 

Pt 

/ \ 

'NH2 0CCCH-C6H4-c-Hex-p 

lllli 
OOCH3 

A sodium salt of 3- (p-cyclohexylphenyl ) -2-oxobutanoic 
acid (134 mg. 0.47 mmol) was added to an aqueous solution 
of dinltrato( trans-jl-1 , 2-diarainocyclohexane)platinum (II) 

(100 mg, 0.23 mmol) and the resulting mixture was stirred 
at room temperature for 6 hours. After completion of 
the reaction, the precipitating bis{5-methyl (p- 
cyclohexylphenylpyruvato) } ( trans-il-1 , 2- 

diaminocyclohexane) platinum (II) (Compound No. 13) was 
isolated by filtration, washed with water and dried under 
vacuum. The yield of Compound No. 13 was 70% on the basis 
of the dinitratoplatinum (II). 
Examp 1 e 18 

00 
1111 

+ 2 p-i-Bu-C6H4-CHCC0Na 




CH; 




OOCH3 
Hill 

NH2 0CCCH-C6H4-i-Bu-p 

\ / 
Pt 

.., / ^ 
'NH2 0CCCH-CeH4-i-Bu-p 

II II I 
OOCH3 

A sodium salt of p-isobutylphenyl-2-oxobutanoic acid 
(520 mg, 2.03 imnol) was added to an aqueous solution of 
dinitrato ( trans-A-1 , 2-diaminocyclohexane ) platinum (II ) 
(433 mg, 1.0 mmol) and the resulting mixture was stirred 
at room temperature for 6 hours. After completion of 
the reaction, the precipitating bis {j8-methyl (p- 
isobutylphenylpyruvato) } ( trans-ii-1 , 2- 

diaminocyclohexane) platinum (II) (Compound No. 14) was 
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isolated by filtration, washed with water and dried under 
vacuum. The yield of Compound No. 14 was 79% on the basis 
of the dinitratoplatinxim (II) complex. 
Example 19 

NH2^ NO3 00 

\ / , nil 





Pt +2 PhCHCCONa 

\ 1 
NH2 NO3 CH3 



00CH3 
II il i 

NH2 ,OCCCH-Ph 
\ / 
Pt 

y \ 

NH2 OCCCH-Ph 

Hill 
OOCH3 

An aqueous solution (50 ml) of a sodium salt of 
3-phenyl-2-oxobutanoic acid (150 mg, 0.81 mmol) was added 
to an aqueous solution (30 ml) of dinitrato ( trans-d , ii-1 , 2- 
diaminocyclohexane) platinum (II) (103 mg, 0.24 mmol) and 
the resulting mixture was stirred at room temperature 
for 3 hours. After completion of the reaction, the 
precipitating bis (j8-methylphenylpyruvato) ( trans-d , fi-1 , 2- 
diaminocyclohexane) platinum (II) (Compound No. 15) was 
isolated by filtration, washed with water and dried under 
vacuum. The yield of Compound No. 15 was 79% on the basis 
of the dinitratoplatinum (II). 
Example 20 

00 

nil 

+ 2 p-i-Bu-C6H4-CHCC0Na 

CH3 





OOCH3 
II III 

NH2 OCCCH-CeH^-i-Bu-p 

\ / 
Pt 

X \ 

NHo OCCCH-CsH/i-i-Bu-p 

11 III 
OOCH3 





• m * m 



EP 0 386 243 A1 



-25- 



An aqueous solution (50 ml) of sodium 3-(p- 
isobutylphenyl) -2-oxobutanoate (66.0 mgr. 0.24 mmol) was 
added to an aqueous solution of dinitrato( trans-d . il-l . 2- 
diaminocyclohexane) platinum (II) (50.0 mg-. 0.115 mmol) and 
the resulting mixture was stirred at room temperature for 3 
hours. After completion of the reaction, the precipitating 
bis{ (B-methyl (p-isobutylphenylpyruvato) } (trans-d.fi-1 , 2- 
diamihocyclohexane) platinum (II) (Compound No. 16) was 
isolated by filtration, washed with water and dried under 
vacuum. The yield of Compound No. 16 was 76% on the basis 
of the dinitratoplatinum (II) • 
Example 21 

NH,^ ^NO, 00 

Pt +2 PhCHCCONa ^ 

/ \ ' 
NH2 NO3 CH3 

OOCH3 
Hill 

NHo OCCCH-Ph 
\ y 
Ft 

/ \ 
NH2 OCCCH-Ph 

lllll 
OOCH3 

An aqueous solution (50 ml) of a sodium salt of 
3-phenyl-2-oxobutanoic acid (106 mg. 0.527 mmol) was added 
to an aqueous solution (30 ml) of dinitratoethylenediamine 
platinum (II) (100 mg, 0.264 mmol) and the resulting mixture 
was stirred at room temperature for 6 hours. After 
completion of the reaction, the precipitating bis(B- 
methylphenylpyruvatOethylenediaraine platinum (II) (Compound 
No. 17) was isolated by filtration, washed with water and 
dried under vacuiim. The yield of Compound No. 17 was 71% on 
the basis of the dinitratoplatinum (II). 
Example 22 

Pt +2 p-F-C6H4-CHCC0Na * 

NH2 N03 
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OOCH3 
II II I 

NH2 ^ OCCCH-C6H4 -F-p 

\ / 
Pt 

/ \ 

NH2 OCCCH-C6H4 -F-p 

mil 

00CH3 

A sodium salt of 3- (p-f luorophenyl ) -2-oxobutanoic 
acid (230 m&, 1.05 mmol) was added to an aqueous solution 
of dinitratoethylenediamine platinum (II) (200 mg, 
0.527 mmol) and the resulting mixture was stirred at 
room temperature for 6 hours. After completion of 
the reaction, the precipitating- bis{j3-methyl(p- 
f luor ophenylpyruvato ) } ethylenediamine platinum ( II ) 
(Compound No, 18) was isolated by filtration, washed with 
water and dried under vacuum. The yield of Compound No. 18 
was 73% on the basis of the dinitratoplatinum (II) . 
Example 23 

NH2 NO3 00 

\ / 111! 

Pt +2 p-i-Bu-C6H4-CHCC0Na 

/ \ I 
NH2 NO 3 CH3 

OOCH3 
II III 

^NH2^ ^0CCCH-C6H4-i-Bu-p 

Pt 

NH2 OCCCH-C6H4 - i-Bu-p 

II II I 
OOCH3 

A sodium salt of 3- (p-isobutylphenyl) -2-oxobutanoic 
acid (500 mg, 1.95 mmol) was added to an aqueous solution 
(30 ml) of dinitratoethylenediamine platinum (II) (221 mg-. 
0.583 mmol) and the resulting mixture was stirred at 
room temperature for 6 hours. After completion of 
the reaction, the precipitating bis{ j3-methyl (p- 
isobutylphenylpyruvato) }ethylenediamine platinum (II) 
(Compound No. 19) was Isolated by filtration, washed with 
water and dried under vacuum. The yield of Compound No. 19 
was 73% on the basis of the dinitratoplatinum (II). 
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Example 24 
NHz 




00 

nil 

2 p-Me-CsHft-CHCCONa 




CH; 



OOCH3 
Hill 

NHa^ 0CCCH-C6H4-Me-p 
Pt 

, / \ 

'NH2 0CCCH-C8H4-Me-p 

II 11 I 
OOCH3 

A sodium salt of 3- (p-methylphenyl ) -2-oxobutanoic 
acid (198 mg, 0.46 mmol) was added to an aqueous solution 
of dinitrato(trans-i2.-l , 2-dlaminocyclohexane)platinum (11) 
(200 mg, 0.46 mmol) and the resulting mixture was stirred 
at room temperature for 6 hours. After completion of 
the reaction, the precipitating bis{5-methyl (p- 
methylphenylpyruvato) } ( trans-A-l , 2- 

diaminocyclohexane) platinum (II) (Compound No. 20) was 
isolated by filtration, washed with water and dried under 
vacuum. The yield of Compound No. 20 was 86% on the basis 
of the dinitratoplatinum (II) . 



Example 25 
NH2 



NO 




2 p-MeOC6H4- 



00 
II II 

CHCCONa 
I 

CH3 



NH2 




OOCH3 
il III 

0CCCH-C6H4-0Me-p 



OCCCH-C6H4 -OMe-p 

lllll 
OOCH3 

A sodium salt of 3- (p-methoxyphenyl) -2-oxobutanoic 
acid (212 mg, 0.46 mmol) was added to an aqueous solution 
of dinitrato( trans- ji-l,2-diaminocyclohexane) platinum (II) 
(200 mg, 0.46 mmol) and the resulting mixture was stirred 
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at room temperature for 6 hours. After completion of 
the reaction, the precipitating bis { j8-methyl (p- 
methoxyphenylpyruvato) } ( trans-ii-1 , 2- 

diaminocyclohexane) platinum (II) (Compound No. 21) was 
isolated by filtration, washed with water and dried under 
vacuum. The yield of Compound No. 21 was 88% on the basis 
of the dinitratoplatinum (II) . 
Example 26 

00 

nil 

+ 2 p-n-Pr-CsHA-CHCCONa 

I 

NHi NO3 CH3 





OOCH3 
II 111 

NH2 . OCCCH-C6H4 -n-Pr-p 

Ft 

/ \ 

NH2 0CCCH-C6H4-n-Pr-p 

Hill 
00CH3 

A sodium salt of 3- (p-propylphenyl ) -2-oxobutanoic 
acid (225 mg-, 0.46 mmol) was added to an aqueous solution 
of dinitrato( trans-£-l , 2-diaminocyclohexane )platinum (II) 
(200 mg, 0,46 imnol) and the resulting mixture was stirred 
at room temperature for 6 hours. After completion of 
the reaction, the precipitating bis{j3-methyl (p- 
propylphenylpyruvato) } (trans-ii-1 , 2- 

diaminocyclohexane) platinum (II) (Compound No. 22) was 

isolated by filtration, washed with water and dried under 

vacuum. The yield of Compound No. 22 was 88% on the basis 

of the dinitratoplatinum (II). 

Example 27 

NH2 NO3 00 

\ / III! 

Pt +2 p-PhO-C6H4-CHCCONa ^ 

'^NH2 NO3 CH3 
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OOCH3 
II II I 

NH2 ,0CCCH-C6H4-0Ph-p 

\ / 
Pt 

\ \ ' 

'NHa 0CCCH-C6H4-0Ph-p 

nil I 

OOCH3 

A sodium salt of 3- (p-phenoxyphenyl) -2-oxobutanoic 
acid (270 mg, 1.0 mmol) was added to' an aqueous solution 
of dinitrato( trans-ii-l , 2-diaminocyclohexane)platinum (II) 
(200 mg, 0.46 mmol) and the resulting mixture was stirred 
at room temperature for 6 hours. After completion of 
the reaction, the precipitating bis{;3-methyl (p- 
phenoxyphenylpyruvato) } (trans-il-1 , 2- 

diaminocyclohexane) platinum (II) (Compound No. 23) was 
isolated by filtration, washed with water and dried under 
vacuum. The yield of Compound No. 23 was 78% on the basis 
of the dinitratoplatinum (II). 
Example 28 

Pt +2 m-Me-CsHA-CHCCONa -» 

K / \ I 
'NH2 NO3 CH3 

OOCH3 
II Hi 

0.NH2 0CCCH-C6H4-Me-m 
\ / 
Pt 
/ \ 

0CCCH-C6H4-Me-m 




nil 

OOCH3 

A sodium salt of 3- (m-methylphenyl ) -2-6xobutanoic 
acid (198 mg, 0.46 mmol) was added to an aqueous solution 
of dinitrato(trans-ii-l,2-diaminocyclohexane) platinum (II) 
(200 mg, 0.46 mmol) and the resulting mixture was stirred 
at room temperature for 6 hours. After completion of 
the reaction, the precipitating bis{ J3-methyl (m- 
methylphenylpyruvato) } ( trans-fi-1 , 2- 

diaminocyclohexane) platinum (II) (Compound No. 24) was 
isolated by filtration, washed with water and dried under 
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vacuum. The yield of Compound No. 
of the dinitratoplatinum (II). 
Example 29 

NH2 , NO3 

\ / 

Pt + 

NH2 NO3 



24 was 53% on the basis 




00 
II II 

2 CeHs-CHCCONa 

I 

C2H5 



NH: 



NH2 



\ / 
Pt 

/ \ 



OOC2HS 
II If I 
OCCCH-CeHs 



OCCCH-CeHs 
Hill 

OOC2HS 



An aqueous solution (100 ml) of a sodium salt of 
3-phenyl-2-oxopentanoic acid (450 mg, 2.10 mmol) was added 
to an aqueous solution (60 ml) of dinitrato ( trans-A-l , 2- 
diaminocyclohexane) platinum (II) (433 m&. 1.00 mmol) and 
the resulting mixture was stirred at room temperature 
for 12 hours. After completion of the reaction, the 
precipitating bis (5-ethylphenylpyruvato) ( trans -5.-1 , 2- 
diaminocyclohexane) platinum .(II) (Compound No. 25) was 
isolated by filtration, washed with water and dried under 
vacuum. The yield of Compound No. 25 was 67% on the basis 
of the dinitratoplatinum (II) . 
Example 30 

00 
1)11 

+ 2 CeHs-CHCCONa 




■^Bu 




NH2 



'""NH2 



00"'"Bu 

nil I 

OCC CH-CsHs 



OCC CH-CeHs 

IIIU I 
00 Bu 



An aqueous solution (100 ml) of a sodium salt of 
3-phenyl-5-methyl-2-oxopentanoic acid (520 mg, 2.15 nrniol) 





* • 



10 
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was added to an aqueous solution (60 ml) of dini trato ( trans- 
5-1 , 2-diaininocyclohexane) platinum (II) (433 mg, 1.00 mmol) 
and the resulting mixture was stirred at room temperature 
for 12 hours. After completion of the reaction, the 
precipitating bis (J3-isobutylphenylpyruvato) ( trans-ii-l , 2- 
diaminocyclohexane) platinum (II) (Compound No. 26) was 
isolated by filtration, washed with water and dried under 
vacuum. The yield of Compound No. 26 was 84% on the basis 
of the dinitratoplatinum (II) . 
Example 31 

00 

nil 

CeHs-CHCCONa » 

I 




^Hex 




Go'^Hex 

n il I 

NHi^ ^ OCC CH-CeHs 

Pt 

y \ 
NH2 OCC CH-CeHs 

lllln' 
00 Hex 



An aqueous solution (100 ml) of a sodium salt of 
3-phenyl-2-oxononanoic acid (570 mg , 2.11 mmol) was added 
to an aqueous solution (60 ml) of dinitrato( trans-fi-1 , 2- 
diamlnocyclohexane) platinum (II) (433 mg. 1.00 mmol) and 
the resulting mixture was stirred at room temperature 
15 for 12 hours. After completion of the reaction, the 
precipitating bis( j3-hexylphenylpyruvato) ( trans-fi-1 , 2- 
diaminocyclohexane) platinum (II) (Compound No. 27) was 
isolated by filtration, washed with water and dried under 
vacuum. The yield of Compound No. 27 was 21% on the basis 
20 of the dinitratoplatinum (II). 



Example 32 




CH3 00 
- I III! 
CeHs- C - CCONa 



CH 
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OOCH3 
il III 

NHa .OCCC-CsHs 



I 

CH3 



Pt 



CH3 
I 

NH2 OCCC-CeHs 

llllj 
OOCH3 

An aqueous solution (100 ml) of a sodium salt of 
3-phenyl-3-methyl-2-oxobutanoic acid (450 mg, 2.10 mmol) 
was added to an aqueous solution (60 ml) of dinitrato ( trans- 
ji-1 , 2-diaminocyclohexane) platinum (II) (433 mg, 1.00 imnol) 
and the resulting mixture was stirred at room temperature 
for 12 hours. After completion of the reaction, the 
precipitating bis ( J3 , J3-dimethylphenylpyruvato) (trans-A-1 , 2- 
diaminocyclohexane) platinum (II) (Compound No. 28) was 
isolated by filtration, washed with water and dried under 
vacuum. The yield of Compound No. 28 was 28% on the basis 
of the dinitratoplatinum (II). 
Example 33 

NO3 0 00 
\ / II . . 11 II 

NaOH. 





00CH3 0 

II II I r-\ II 




-<2> 




NH2 OCCCH-( O >-COH 

Pt 

NH2 OCCCH 

II III 
OOCH3 

An aqueous solution of 1 N sodium hydroxide (1.0 ml) 
was added to 3- (p-carboxyphenyl) -2-oxobutanoic acid (222 mg, 
1.0 mmol) to prepare a sodium salt of said acid in aqueous 
solution. The resulting aqueous solution (10 ml) was added 
to an aqueous solution (20 ml) of dinitrato ( trans-fi-1 , 2- 
diaminocyclohexane) platinum (II) (210 mg, 0.5 mmol) and 
the resulting mixture was stirred at room temperature 





« < 



m 4 
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for 12 hours. The precipitating bis{/3-niethyl(p- 
carboxyphenylpyruvato) } ( trans-A-l , 2- 

diaminocyclohexane) platinum (II) (Compound No. 29) was 
isolated by filtration, washed successively with water, 
alcohol and ether, and dried under vacuum. The yield 
of Compound No. 29 was 36% on the basis of the 
dinitratoplatinxim (II) . 
Example 34 
NH2 





NaOH 






OOCH3 

mil 

NHo OCCCH 

pt 

NH2 OCCCH 

Hill 
00CH3 

An aqueous solution of 1 N sodium hydroxide (1.0 ml) 
was added to 3- (p-carboxyphenyl) -2-oxobutanoic acid (222 mg , 

10 1.0 mmol) to prepare a sodium salt of said acid in aqueous 
solution. The resulting aqueous solution (10 ml) was added 
to an aqueous solution (20 ml) of dinitrato ( trans-d. fi-1 , 2- 
diaminocyclohexane) platinum (II) (213 mg, 0.5 mmol) and 
the resulting mixture was stirred at room temperature 

15 for 6 hours. The precipitating bislfi-methyl (p- 
carboxyphenylpyruvato) } (trans-d, fi-l , 2- 
diaminocyclohexane) platinum (II) (Compound No. 30) was 
Isolated by filtration, washed thoroughly with water, then 
washed successively with alcohol and ether, and dried under 

20 vacuum. The yield of Compound No. 30 was 36% on the basis 
of the dinitratoplatinum (II). 
Example 35 




0 
II 

2 HOC 



NO3 



CH3 
GO 

nil 

CCCOH 
I 

CH3 



NaOH 
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CH3 CHs 

An aqueous solution of 1 N sodium hydroxide (1.0 ml) 
was added to 3- (p-carboxyphenyl) -3-methyl-2-oxobutanoic acid 
(236 mg, 1.0 mmol) to prepare a sodium salt of said acid 
in aqueous solution. The resulting aqueous solution 
5 (10 ml) was added to an aqueous solution (20 ml) of 

dinitrato ( trans-A-1 , 2-diaminocyclohexane ) platinum ( II ) 
(210 mg, 0.5 DDunol) and the resulting mixture was stirred 
at room temperature for 6 hours. The precipitating 
bis{j8, j8-dimethyl(p-carboxyphenylpyruvato) } (trans-ii-l, 2- 
10 diaminocyclohexane) platinum (II) (Compound No. 31) was 

isolated by filtration, washed thoroughly with water, then 
washed successively with alcohol and ether, and dried under 
vacuum. The yield of Compound No. 31 was 41% on the basis 
of the dinitratoplatinum (II). 
Example 36 

OOCH3 
II III 

NH2 OCCCH 

\ y 

Pt NaOH 





NH2 OCCCH 

Hill 
OOCH3 





OOCH3 

II III 
OCCCH 




OCCCH 

HIM 
00CH3 




t 





• « 
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Bis{j3-inethyl (p-carboxyphenylpyruvato) } (trans-fi-1. 2- 
diaminocyclohexane) platinum (II) (75 mg. 0.1 mmol) was 
synthesized by the method described in Example 33. After 
adding 0.1 N soditim hydroxide (2 ml), the resulting mixture 
was stirred at room temperature for 3 hours. When the water 
was removed from the reaction under vacuum, a sodium salt 
of bis{j8-methyl(p-carboxyphenylpyruvato) } (trans-il-l, 2- 
diaminocyclohexane) platinum (II) (Compound No. 32) was 
precipitated as a pale yellow solid crystal. This crystal 
was isolated by filtration, washed thoroughly with alcohol, 
and dried under vacuum. The yield of Compound No. 32 was 
47%. 



Example 37 




OOCH3 
II II I 

NH2 ^OCCCH 

Pt 

y \ 
NHo OCCCH 

nil I 

OOCH3 




O 





o 



0 

11 

COH 




COH 

II 
0 



MeaNH 






OOCH3 0 

Hill /TA II 
NHi OCCCH— ( O VCONHaMea 

Pt 

NH2 OCCCH 

11 II I 
OOCH3 

An aqueous solution (2.0 ml) of bis{^- 
me thyl ( p - carboxypheny Ipy ruva t o ) } ( trans - d , il-1 . 2 - 
diaminocyclohexane) platinum (II) complex (75.1 mg. 0.1 mmol) 
was synthesized by the method described in Example 34. 
After adding an aqueous solution of \% dimethylamine 
(1.0 ml, ca. 0.2 mmol), the resulting mixture was stirred 
at room temperature for 12 hours. By filtering off the 
insoluble matter present in a small amount, a uniform 
aqueous solution of ammonium salt (Compound No. 33) was 
obtained. 
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Table 3 



Com- 
pound 
No. 



Spectral Data of Platinum (II) Complexes 



iH-NMR (ds-DMSO, TMS , 6 ppm) 



0.97(2H,br s) , 1.30 and 1.39 (total 
6H,each d,J=7.1. T.lHz). 1.46(2H,br 
s), 1.87(2H,br d) . 2.29(2H,br s) . 
3.84 and 3. 85 (total 6H,each s), 

6.29 



IR absorption 
spectra ( cm"^ ) 



vNH 



vCO 




3. 59(1H, q 

5.75 and 5 ,81 (total 
6.07 and 6. 18 (total 
6.19 and 6. 28 (total 
6.45 and 6. 50 (total 
7.05-7.30(10H,ra) 



IH.each br 
lH,each br 
IH, each br 
IH.each br 



t) 
t) 
d) 
d) 



3220 
3110 



1620 
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Table 3 (cont'd) 



iH-NMR (de-DMSO, TMS , 6 ppm) 



IR absorption 
spectra (cm"^ ) 



vNH 



vCO 



0.85(12H,d, J=6 
1.21(3H.d. J=7. 
(total SH.each 
1.46(2H,br s) , 
br s) , 2.29(2H 
(total 4H,each 
(IH.q. J=7.1Hz) 
5.77 and 5.83( 
6.10 and 6.18( 
6.20 and 6.28( 
6.48 and 6.53{ 
6.97(2H.d. J=8. 
J=8.1Hz), 7.15 



.6Hz) , 
IHz) , 
d. J=7 
1.78( 
.br s) 
d, J=7 
. 3.55 
total 
total 
total 
total 
OHz) . 
(4H.m) 



0.98(2H,br s) . 
1.29 and 1.31 
.1, 7.1Hz) , 
2H.m), 1.88(2H. 
, 2.36 and 2.39 
.1, 7.2Hz) , 3.24 
(IH.q, J=7. IHz) , 
IH.each br t) , 
IH , each br t ) , 
IH, each br d) , 
IH, each br d) , 
7.05(2H.d. 



3220 
3110 



1620 



0 . 88(6H. t . J=7.4HZ) , 0.97( 
1.20(3H,d. J=7.1Hz) . 1.29 
(total 3H,each d,J=7.1. 7 
(2H.br s), 1.55(4H.m). 1. 
2.29(2H,m) , 3.29(lH,q, J=7 
(IH.q, J=7.3Hz) . 5.75 and 
IH.each br t) , 6.11 and 6 
IH.each br t) , 6.21 and 6 
IH.each br d) , 6.53 and 6 
IH.each br d) , 6.99(2H,d. 
7.08(2H.d, J=8.1Hz) , 7.15( 



2H,br s) , 
and 1 . 30 
.3Hz), 1.46 
88(2H,br) , 
.IHz), 3.55 
5.82(total 
. 20 (total 
. 28 (total 
.56 (total 
J=8.0Hz) , 
4H.m) 



3280 
3220 
3100 



1610 



0.85(12H,d, J=6.6Hz) , 0.9 
1.23(3H.d. J=7.1HZ) . 1.25 
1.30(3H,dd, J=7.1, 5.0Hz) 
{2H.br), 1 . 78 ( 2H , t sep . J 
1.88(2H,br), 2.27(2H,br) 
J=7.2Hz), 3.31(lH.q, J=7. 
(lH.q.J=7.1Hz) . 5.77 and 
IH , each br t) , 
IH, each br t) , 
IH, each br d) , 
IH , each br d) , 
7.05(2Hd, J=8.7Hz) , 7.15( 
J=8.7HZ). 7.16(2H,d, J=7. 



6.08 and 
6.21 and 
6.41 and 
6. 98(2H.d 



8(2H,br) , 
-1.32(2H,br) , 
, 1.47 
=7.2, 6.6Hz), 
, 2.37(4H,d, 
IHZ), 3.55 

5. 72 (total 
6. 13 (total 
6. 30 (total 
6 .47 (total 
, J=7.9Hz) , 
2H,d. 
9Hz) 



3210 
3100 



1610 



8 



0.90(2H,br). 1.15(3H.d. J=7.1Hz) , 
1.18(2H,br), 1.23 and 1.24 (total 3H, 
each d , J=7 . IHz ) , 1 . 39 ( 2H , br ) , 1.81 
(2H,br d) , 2. 24 (2H.br), 3.20 and 
3. 54 (total 2H,each q,J=7.1Hz), 5.68 
and 5. 74 (total IH.each br t) , 6.12 
and 6. 14 (total IH.each br t) , 6.13 
and 6. 20 (total IH.each br d) , 6.51 
and 6. 57 (total IH.each br d) , 6.92 
(2H,dd. J=8.9, 9.0Hz), 7.01(2H.dd, 
J=8.9, 8.9Hz), 7.20-7.21(4H,m) 



3220 
3120 



1610 
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Table 3 (cont'd) 



iH-NMR (ds-DMSO, TMS , 5 ppm) 



0.92(2H,br), 1.12(3H,d. J=7.1Hz) . 
1.18(2H.br). 1.23(3H.dd. J=4.4. 
7.1Hz). 1.40(2H,br). 1.81 (2H.br). 
2.17(3H.s), 2.20(3H.S), 2.24(2H,br). 
3.09(lH,q. J=7.1Hz) . 
3.47(lH.q, J=7.1Hz) . 

5.69 and 5. 77 (total IH.each br t) . 
5.98 and 6.06(total IH.each br t) . 
6.12 and 6.23(total IH.each br d) . 
6.33 and 6.48(total IH.each br d) . 
6.78-7.12(6H.m) 



IR absorption 
spectra ( cm"^ ) 



vNH 



0.77(3H. t. J=7.2HZ) , 0.79(3H.t. 
J=7.0Hz). 0.97(2H,br s), 
1.29(2H,br s). 1 . 44-1 . 70 (4H , m) . 
1.80-2.05{4H.m) . 2.30(2H.br s) , 
3.04(1H. t. J=7,4Hz) , 3.33(lH,t, 
J=7.6Hz). 5.70-6.80(4H,br) , 
7.05-7.40(10H.m) 



3220 
3120 



3230 
3110 



vCO 



1610 



1620 



0.99(2H,br t) , 1.27 and 1.30 
(total 6H.each d,J=7.0. 7.2Hz). 
1.24-1.34(2H,br) , 1.47(2H,br d) , 
1.88(2H.br s). 2.32(2H.br s) , 
4.21. 4.36 and 4. 38 (total 2H, 
each q.J=7.2. 7.0, 7.0Hz), 
5.75-6.40(4H,br) . 7 . 20-7 . 40 ( lOH ,m) 



3130 
3220 



1640 
1720 



12 



13 



0.99(2H,br t) , 1.27 and 1.30 (total 
6H,each d.J=7.0. 7.2Hz), 1.24-1.34 
(2H.br). 1.47(2H,br d) , 1.88(2H. 
br t). 2.32(2H,br s) . 4.21. 4.36 and 
4. 38 (total 2H.each q.J=7.2. 7.0, 
7.0Hz). 5.83(lH,br t) . 6.12(lH.br t) . 
6.28(lH.br t), 6.41(lH,br d) , 
7.06-7.28(8H,m) 

0.95-1.05(2H,br) , 1.27 and 1.30 
(total 6H.each d,J=7.0. 7.2Hz). 
1.13-1.60(tOtal 16H,br), 1.60-2.00 
(total lOH.br), 2.20-2.40(2H,br) , 
4.16. 4.32 and 4. 33 (total 2H.each q. 
J=7.2. 7.0, 7.0Hz). 5.70-6.40 
(total 4H,br), 7. 00-7. 15 (total 8H,m) 



3140 
3260 



1640 
1720 



3120 
3230 



1640 
1720 
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Table 3 (cont'd) 



iH-NMR (ds-DMSO, TMS , d ppm) 



0.85(12H,d, J=6.6Hz) , 0.95-1.05 
(2H,br), 1.26 and 1.29 (total 6H, 
each d,J=7.0, 7.2Hz), 1.20-1.40 
(2H,br). 1.73-1. 84(2H,m) . 1.88 
(2H,br t) , 2.30-2.35(2H,br) , 2.38 
(4H,d. J=7.2Hz) . 4.21, 4.33 and 4.35 
(total 2H,each q,J=7.2, 7.0, 7.0Hz), 
5.82(lH,br t) , 6.86(lH,br q) . 
7.02(lH,br t) . 7.13(lH,br s) , 
7.00-7.15(8H.m) 



IR absorption 
spectra (cm"^ ) 



vNH 



3140 
3230 



vCO 



1640 
1720 



15 



16 



0.99(2H,br t) , 1.27 and 1.30 
(total 6H,each d,J=7.0, 7.2Hz). 
1.24-1.34(2H,br) . 1.47(2H,br d) . 
1.88(2H,br t) . 2.32(2H,br s) , 
4.21, 4.36 and 4. 38 (total 2H,each q, 
J=7.2. 7.0, 7.0Hz), 5.82(lH,br t) , 
6.13(lH,br m) . 6.26(lH.br t) , 
6.41(lH,br m) , 7 . 14-7 . 37 ( lOH ,m) 



3120 
3250 



0.85(12H,d, J=6.6Hz) , 0.95-1.05 
(2H.br), 1.26 and 1.29 (total 6H. 
each d,J=7.0. 7.2Hz), 1.20-1.40 
(2H,br), 1.73-1.84(2H.ni) , 1.88 
(2H.br t), 2.30-2.35(2H.br) , 2.38 
(4H, d, J=7.2Hz) , 4.21, 4.33 and 4.35 
(total 2H,each q,J=7.2, 7.0, 7.0Hz), 
5.7-6.4(4H,br) . 7 . 00-7 . 20 (lOH , m) 



3130 
3220 



1640 
1720 



1640 
1720 



17 



0.99(2H,br t), 1.27 and 1.30 
(total 6H,each d,J=7.0, 7.2Hz), 
1.24-1.34(2H,br) , 1.47(2H,br d) , 
1.88(2H,br s), 2.32(2H,br s) , 4.22, 
4.37 and 4. 39 (total 2H, each q, 
J=6.9, 7.2Hz). 6.00-6.40(4H,br) , 
7.16-7.35(10H,m) 



3150 
3250 



1640 
1720 



18 



1.27 and 1.30 (total 6H, each d, 
J=7.1, 7.2Hz), 2.08(4H,s), 4.21 and 
4. 39 (total 2H,each q,J=7.1, 7.2Hz). 
6.02-6.34(4H,br) , 7 . 05-7 . 25 ( 8H , m) 



3150 
3240 



1640 
1720 



19 



0.85(12H,d. J=6.6Hz) . 1.25 and 1.29 
(total 6H.each d,J=7.0, 7.2Hz), 
1.75-1.84(2H,in) , 2.08(4H,s), 
2.38(4H,d, J=7.3Hz) , 4.18 and 4.33 
(total 2H,each q.J=7.2, 7.0Hz), 
5 .60-6.40(4H,br) , 7 . 00-7 . 20 (8H , m) 



3140 
3280 



1640 
1720 
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Table 3 (cont'd) 



Com- T 
pound 
No. 



20 



21 



22 



23 



24 



iR-NMR (ds-DMSO, TMS , d ppm) 



0.99 (2H.br t) . 1.24 and 1.27 
(total 6H,each d.J=7.0, 7.2Hz), 
1.20-1.40(2H,br) , 1.47(2H,br d) , 
1.88(2H,br t). 2.24 and 2.27 
(total 6H,each s) , 2.32(2H,br). 
4. 16,. 4. 30 and 4. 32 (total 2H, 
each q,J=7.2, 7.0. 7.0Hz), 
5.79(lH.br). 6.12(lH,br d) , 
6.25(lH,br t), 6.40(lH.br t) , 
7.05-7.20(8H,ni) 



0 . 99 (2H.br t) . 
(total 6H.each 
1.48(2H,br) , 1. 
2 . 32(2H,br s) , 
3. 728 (total 6H, 
and 4. 31 (total 
7.0, 7.0Hz) , 5. 
6.14(lH,br d) , 
6.43(lH,br s) . 



1.24 and 1.27 
d.J=7.0, 7.2Hz). 
88(2H.br s) , 
3.71, 3.725 and 
each s) , 4.15, 4.29 
2H,each q,J=7.2, 
81(lH.br t) , 
6.24(lH,br t) , 
6.80-7.15(8H.m) 



0.87-0.91(6H,m) , 0.99(2H,br t) . 
1.25 and 1.28 (total 6H,each d, 
J=7.0, 7.2Hz), 1.20-1.40(2H,br) , 
1.47(2H,br). 1 . 51-1 . 60 (4H .m) , 
1.88(2H,br t) . 2 . 32 ( 2H , br s ) , 
2.45-2. 60 ( 4H. m) , 4.18, 4.32 and 
4. 44 (total 2H,each q.J=7.2, 7.0, 
7.0Hz). 5.82(lH,br t) , 6.14(lH.br 
6.27(lH,br t), 6,41(lH,br). 
7.00-7.20(8H,m) 



IR absorption 
spectra ( cm" ^ ) 



vNH 



vCO 



3120 
3210 



3120 
3220 



1640 
1715 



1640 
1715 



d) , 



3120 
3210 



1.00(2H,br t), 1.28 and 1.31 
(total 6H,each d.J=7.1, 7.2Hz). 
1.47(2H,br), 1.89(2H,br t) , 
2.33(2H,br s). 4.23, 4.37 and 4.39 
(total 2H,each q,J=7.2, 7.1, 7.1Hz), 
5.84(lH.br), 6.20(lH,br t) , 
6.29(lH,br), 6.54(lH,br d) , 
6.85-7.45(18H,m) 



1.01(2H,br). 1.25 and 1.28 
(total 6H,each d,J=7.0, 7.1Hz). 
1.20-1.40(2H,br) , 1.49(2H,br), 
1.87(2H,br). 2.26 and 2.27 
(total 6H,each s) . 4.19, 4.31 and 
4.33(total 2H,each q,J=7.2, 7.0, 
7.0Hz), 5.50-6.50(4H,br) , 
6 . 90-7 . 25(8H,m) 



3120 
3230 



1640 
1720 



1640 
1715 



3120 
3210 



1640 
1715 
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Com- 
pound 
No. 



Table 3 (cont'd) 



iR-NMR (de-DMSO, TMS . d ppm) 



IR absorption 
spectra ( cm" ^ ) 



vNH 



vCO 



25 



0 . 75 ( 3H , t . J=7 . 4Hz ) , 0 . 77 ( 3H , t , 
J=7.2Hz), 1.00(2H,br s), 1.29(2H.br). 
1.43-1. 70 (4H,m) . 1 . 80-2 . 10 (4H,m) . 
2.32(2H,br s) , 4 . 00 ( IH , t . J=7 . 3Hz ) , 
4.16 and 4. 17 (total IH.each t, 
J=7.2Hz), 5.70-6.50(4H,br) . 
7.10-7.50(10H,m) 



3230 
3150 



1730 
1660 



26 



0.81(12H,m) . 1.00(2H.ni), 1.18-1.40 
(4H,m), 1.40-1. 52(4H.m) . 1.78(2H.m). 
1.89(2H,br s), 2.31(2H.br s) , 
4.22(1H, t. J=7.0Hz) , 4.35(lH,t, 
J=7.5Hz), 5.65-6.53(4H.br) , 
7. 10-7.40(10H,m)^ 



3260 
3130 



1725 
1660 



27 



0.82(6H,br), 1.00(2H,br), 
1.18(20H,br) . 1.49(4H,m). 
1.91(4H,br), 2.31(2H.br s). 
4.08(lH,br t) , 4.23(lH.br s) , 
5.75-6.45(4H.br) . 7 . 05-7 . 50 ( lOH . m) 



3280 
3130 



1730 
1660 



28 



1.00(2H.br d) , 1.28(2H.br s). 
1.44(6H.s), 1.48(3H.s), 1.50(3H,s), 
1.91(2H,br m) , 2.29(2H,br s) . 
5.70-6.50(4H,br) , 7 . 10-7 . 50 (lOH , m) 



3230 
3130 



1710 
1655 



29 



1.03(2H,br 
1.30(3H,d, 
1.50(2H,m) 
2.37(2H,br 
(total 2H, 
5. 89 (lH.br 
6.28(lH,br 
J=6.0Hz) . 
each d,J=8 
(total 4H, 



s) , 1.28(3H,d, J=7.2Hz) , 
J=7.4Hz), 1.25-1.30(2H,m) . 
, 1 . 92 ( 2H , br t , J=12 . 3Hz ) , 

s) , 4.24 and 4.27 
each q , J=7 . 2 , 7 . 3Hz ) , 

t) . 6 .04(lH,br s) . 

d) , 6.39(lH.br d, 
7.23 and 7. 29 (total 4H. 
.3Hz) , 7.78 and 7.83 
each d,J=8.3 and 8.1Hz) 



3220 
3110 



1705 
1610 



30 



1.03(2H,br 
1.30(3H,d, 
1.49(2H,m) 
2.37(2H,br 
(total 2H, 
5.89(lH,br 
6.28(lH,br 
J=9.0Hz) , 
each d,J=8 
(total 4H, 



s), 1.29(3H,d, J=6.5Hz) , 
J=7.2Hz), 1.25-1.30(2H.m) . 
, 1.92(2H.br t , J=14. 6Hz) /- 

s ) , 4.25 and 4 . 29 
each q,J=6.9 and 7.1Hz), 

t) , 6. 04 (lH.br s) . 

d) . 6.40(lH.br d, 
7.23 and 7. 30 (total 4H. 
.25Hz) . 7.78 and 7.84 
each d,J=8.3 and 8.2Hz) 



3250 
3100 



1705 
1610 
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Com- 
pound 
No. 



31 



32 



Table 3 (cont'd) 



iH-NMR (de-DMSO, TMS . d ppm) 



1.03(2H,br t,J=9.5Hz), 1.33(2H.m), 
1.41(6H.s). 1.45(6H,s), 1.51(2H,ni), 
1.93(2H,br t,J=13.6Hz), 
2.36{2H.br s) , 5.89(lH,br t), 
6.00(lH,br t), 6.21(lH.br d, 
J=6.2Hz), 6.40(lH,br d,J=7.0Hz). 
7.37 and 7. 44 (total 4H,each d, 
J=8.4Hz), 7.77 and 7.82 
(total 4H.each d,J=8.4Hz) 



1.08(2H,br s), 1.32(6H,s). 
1.25-1.35(2H,m) , 1.55(2H,m). 
1.94(2H,br t.J=11.7Hz), 2.30 
2.40(total 2H,each dt.J=3.9. 
7.15(4H,d, J=8.1Hz) , 
7.80(4H,d, J=8.1Hz) , 
(d6-DMS0-D20) 



and 

11 . 3Hz) 



IR absorption 
spectra ( cm~^ ) 



vNH 



3220 
3100 



3200 
3100 



vCO 



1695 
1610 



1710 
1595 



Pharmacological Efficacy Test 

Growth Suppressing Effect on Mouse Lymphatic Leukemia 

Tumor Cells, P-388 : 

Mouse lymphatic leukemia tumor cells, P-388 (5 x 
5 10* cells/ml) were cultivated in a 10% bovine fetal serum 
supplemented RPAI-1640 liquid culture at 37 *C for 48 hours 
in the presence of selected compounds of the present 
invention. The number of suspended cells was counted with 
a Coulter counter and ICso values were determined from dose 
10 response curves that were constructed for the respective 
compounds on the basis of percent growth inhibition as 
compared to the absence of the compounds. The results are 
shown in Table 4. No more than 0.5% DMSO was present as 
a solvent for the test compounds but the percent growth 
15 inhibition in the presence of 0.5% DMSO was no more than 
10%. 
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Table 4 

Growth Suppressing Effect of Platinum (II) Complexes 

on Mouse Leukemia Tiimor Cells P-388 





ICs o 


Compound No. 


min 


H s/mx 


X 


X . 4 X XU 


A All 

u . uxx 


o 


O . X X XU 


A A QQ 

u . uoy 


o 
O 


X . O X XU 


X . ou 


A 


Z . X X XU ^ 


U . Xo 


O 


. o X XU ^ 


A T T 

U . X / 


D 


4 . Z X XU 


A O Q 

u • zy 




/I 1 V 1 A ~ 4 

4 , X X XU ^ 


A <^ A 
U • oU 


Q 

O 


£S A V T A —S 

b . U X XU 


A A *3 Q 

u . Uoy 




/ , O X XU 


A A Aft 




ft T V 1 A —4 
D . f XU 


A 


1 1 

X JL 


O Q V T A —4 
Z - y A XU 


A 1 Q 

u . xy 


XZ 


Z . D X XU 


A 1 R 
U . XO 


XO 






X ft 


e A V 1 A ~S 
o • \J X XU 


A A AT 


X O 


2 1 X 10"^ 


1 • 40 


16 


1.1 X 10-* 


0.085 


17 


>1.0 X 10-2 




18 


_ 1 X 10-2 


6.50 


19 


6.0 X 10-3 


4. 30 


20 


3.5 X 10-* 


0.242 


21 


3.5 X 10-* 


0.253 


22 


6.5 X 10-* 


0.486 





4 • « • 
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Table 4 (cont'd) 



Compound No . 


ICso 


mM 




23 


4.1 X 10-4 


0.348 


24 


8.1 X 10-5 


0.056 


25 


4.7 X 10"* 


0.33 


26 


4.0 X 10-* 


0,30 


27 


2.5 X 10-3 


2.0 


28 


6.7 X 10-* 


0.46 


29 


3.0 X 10"^ 


0 . 023 


30 


1.0 X 10-* 


0.078 


31 


7.1 X 10-5 


0.055 


32 


6.0 X 10-5 


0.048 


33 


2.8 X 10-5 


0.024 


Control 
(cisplatin) 


7.5 X 10-5 


0.023 



10 



INDUSTRIAL APPLICABILITY OF THE INVENTION : 

The platinxim (II) complexes of the present invention 
are stable and novel platinum complexes that can be produced 
in high purity and yield from various, readily available 
carboxylic acid derivatives by a simple process in an easy 
manner. These platinum complexes have pronounced antitumor 
activity and. in addition, they can be rendered highly 
lipid- or water-soluble through proper selection of the 
ligand to be used. Some of these complexes have a stronger 
antitumor activity than cisplatin which is currently used 
as a cancer control agent. Therefore, the platinum (II) 
complexes of the present invention have potential utility as 
new antitumor agents that can be used in place of cisplatin 
which has strong side effects. 





• i • • • 
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CLAIM 

1. A platinum (II) complex represented by the general 

formula (1) 




(1) 



n 

where AB is a diamine bidentate li∧ and R^ each 
independently represents a hydrogen atom or an alkyl group 
having 1-8 carbon atoms, provided that R^ and R^ are not 
both a hydrogen atom; Ar is an aryl group; and n is 0 or 1 
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